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SEQ 0002 



ABSTRACT 

THE KWA IS AS IOMOD THAT EXERCISES THE KW11-L LINE 
FREQUENCY CLOCK* 

IT IS ALSO USED AS THE SYSTEM CLOCK BY THE MONITOR. 



2* REQUIREMENTS: 



HARDWARE: ONE KW11-L OPTION MODULE 
SOFTWARE: CAN BE USED AS A SYSTEM CLOCK 

STORAGE: : KWA REQUIRES: 

1. DECIMAL WORDS: 467 

2. OCTAL WORDS: 0723 

3. OCTAL BYTES: 1646 

3* PASS DEFINITION 

ONE PASS CONSISTS OF 3600. INTERUPTS AT 60HZ OR 3000. AT 50HZ 

4. EXECUTION TIME 

THE KWA RUNNING ALONE ON A PDP11/05 PROCESSOR TAKE 
APPROXIMATELY 1 MINUTE 

5. CONFIGURATION REQUIREMENTS 



DEFAULT PARAMETERS: 

DEVADR: 177564, VECTOR: 100, BR1: 6, DEVCNT: 1, SR1:0 

REQUIRED PARAMETERS: 

NONE 

6. DEVICE/OPTION SETUP: 



NONE 
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SEQ 0003 



MODULE OPERATION 
TEST SEQUENCES 

A» SET UP DEVICE ADDRESS AMD VECTOR* AMY TIME MESSAGES* AND 50 OR 60 HZ* 
B. ENABLE INTERUPTS 

C« COUNT THE INTERUPT* 50/60 INTERUPTS = 1 SECOND 

D« REPEAT B THRU C 3600* TIMES (60HZ) OR 3000- TIMES (50HZ) 

E» REPORT ENDPAS BUT KEEP CLOCK RUNNING 

F. AT RESTART* CHECK IF IT'S TIME FOR MESSAGE 

G« CONTINUE AT C 

SINCE THE KW11L IS A GO/NO GO TYPE OF OPTION THERE ARE 
NO ERROR PRINTOUTS. FAILURE TO GET AN END OF PASS REPORT 
INDICATES NO GO* 

IF THE CLOCK HAS NOT BEEN RESTARTED FROM AN ENDPAS CALL AFTER 
15. MINUTES HAVE ELAPSED, IT WILL MAKE A JMP INTO THE MONITOR 
(CKHUNG) TO CHECK FOR ANY HUNG MODULES. 

OPERATION OPTIONS: 



VALID SRI VALUES: 

SRI HERTZ TIME MSG EVERY X MINUTES 



60 
50 
60 
50 
60 
50 
60 
50 



NEVER 
NEVER 

5 
5 

15 
15 
60 
60 



ALL TIMES ARE APPROXIMATE 



9* NON-STANDARD PRINTOUTS 



NONE: ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED IN THE 
DEC/X11 DOCUMENT. 
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JKM11L DEC/X11 EXERCISER MODULE 



000000' 
000000" 



IOMOD 
MODULE 
-TITLE 
DDXCOM 



<KWAG >, 177546, 100,6, C/50./11 
140000 e KMAG # 177546 # 1D0 £ 6 € ,,50., 
KHAG DEC/X11 SYSTEM EXERCISER MO! 
VERSION 6 23-MAY-78 

*u«I~4MU~-. 



ii 

DULE 



t53 in 
mm 



«****««** 

BEGIN: 
MOON am: 
xflag: 
ADDR: 
vector: 
BRl: 
BR2: 
DVIDl: 
SRl: 

SR2: 
SR3: 
SR4: 

•**«***« 
STAT: 

init: 



/KNAG 
OPEN 



***************************************************** 



PRTY6+0 
PRTY+0 



************ 



SVR4. 

SVR5 : 



OPEN 

OPEN 
OPEN 

RESTRT 
OPEN 
OPEN 
OPEN 



;module name. 

;USED TO KEEP TRACK OF WBUFF USAGE 
;1ST DEVICE ADDR. 
;1ST DEVICE VECTOR. 
JlST BR LEVEL. 

;2bd br level. 
;device indicator i. 
jswitch register 1 
;s«itch register 2 
;shitch register 3 
jshitch register 4 

****************************** 

;status word. 
;module start addr. 
;module stack pointer. 
;pass counter. 



******************* 



of iterations per pass-50- 
OC TO count iterations 



it 

;LOC TO save total soft errors 
HOC to save total hard errors 

;LOC TO SAVE SOFT ERRORS PER PASS 

;L0C TO SAVE HARD ERRORS PER PASS 

;| OF SYS ERRORS ACCUMULATED 

;R0LDS RANDOM # WHEN RAND MACRO IS CALLED 

;RESERVED FOR MONITOR USE 

/RESERVED FOR MONITOR USE 

;RESERVED FOR MONITOR USE 

;L0C TO SAVE RO. 

;LOC TO SAVE Rl. 

;LOC TO SAVE R2. 

;LOC TO SAVE R3. 

;LCC TO SAVE R4. 

;LOC TO SAVE R5. 

;loc to save R6. 

; ADDR OF CURRENT CSR. 
/ADDR OF GOOD DATA/ OR 
;CONTENTS OF CSR. 
;ADDR OF BAD DATA/ OR 
JSTATUS REG CONTENTS. 
;type OF ERROR 
jEXPECTED DATA. 

;actual data. 

^restart address after end of pass 
;hgrds to memory per iteration 
?words from memory per iteration 
;# of interrupts per iteration 
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000 
000 
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?8H5i 



ii 

.REPT 
•NLIST 

• WORD 
-LIST 

• ENDR 



SPSIZ 




;NODULE IDENTIFICATION NUMBER=1 1 
JMODULE STACK STARTS HERE. 



******************************************* 



r ft* ****** **************** 
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&56 



i i| 

1 



000 

000436 
00' * ' * 
00 



mm 



000456 
000 ~ 
00* 
0" 



0005! 



456 

i 



055522 
000530 

oSoIll 

mm 



005077 
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• GLOBL KW11L,HMS, CLOCK, CKH0NG,LCLEAR 



ggg G 177604 



000604 

Mi 
mm 
mm 



000644 
000620 
000604 

ma 

000550 



mm 

in m 



mm 

000000" 

000442 
000446 

000001 
000510 

m 

0QQ462 

000404 
001604 



001604 000364 



2$ i 



3$: 



4$: 



MO? 
TSf 

m 

TSf 
BME 
JSR 
MO? 
MOV 
ASR 
MOV 
CMP 
BBQ 
ADD 
CMP 
BEQ 
ADD 
HOV 
CLR 
MO¥ 
MOV 
NOV 
MDV 
NOV 
MOV 



ADD 
ADD 
HOV 
MOV 



#50»,ICO!tT 
CLOCK 

$,BEgIi 

PASCNT 

P?,LCLEAR 



CLKGO: HOV 



||0 |{ ,»TH 

floO-, INTER 

11 

#2700., INTER 

INTER, MSGTIM 

MTIME 

ADDR/R1 

ADDR,CLKCSR 

VECTOR^RO 

|R1,(R0)+ 
50., BASE 

|,SR1 

10. ,BASE 

a I0. # ICO!3T 

§ASE,TIMCTR 

ICONT,INTR 

BASE,CLKCTR 



;NEEDED IN CASE OF RESTART 
;AHY TIMING ANALYSIS ERROR? 
} BR IF HOT 

| CLOCK NOT AVAILABLE* DROP IT 
; POWER FAIL RESTART ? 
; YES, DON'T ZERO TIME INFO 
;GQ CLEAR PASS TIME TABLE 
;SH0W ME ARE IN A PASS 
;WHAT IS MSG INTERVAL? 
;GET RID OF 50/60 HZ BIT 
;SETUP FOR 5 MIN. MESSAGES 
; DOES HE WANT 5 MIN. MESSAGES ? 
|BR IF YES 

fP ADD 10 MORE MINUTES 
?IS IT 15 MINUTES? 
;BR IF YES 

;N0, MUST BE 60 MINUTES 
fSQ ADD 45 MORE MINUTES 
JMTIMB IS COUNT FDR WHE" 
} GET DEVICE ADDRESS 
; AND PUT IT IN CLKCSR 
;GET VECTOR 

; AND STORE ITS ADDRESS THERE 

•SET UP THE BR LEVEL 

;ASSUME ITS A 50HZ MACHINE 

}1S IT REALLY? 

;BR AROUND IF YES, ELSE 

/ADD 10 MORE TO = 6QHZ 

;F0R 60 CPS,ICONT=60 

;C0UNT TICS TO GET SECONDS 

;ICONT MILL BE # OF INTERRUPTS 

;C0UNT TICS TO GET SECS FOR ENDPASS 
;START THE CLOCK GOING 

;EXIT TO MONITOR. MODULE WAIT FOR 



HEN TO TYPE MSG 



NOV fBIT6,gCLKCSR 
EXIT$, BEGIN 

; INTERUPT SERVICE ROUTINE , EVEN WHEN MODULE IS BETWEEN PASSES 



KLKIMTS CLR 
DEC 
BNE 
ADD 
ADC 
INC 
MOV 
TSf 
BME 
MOV 
SUB 
CMP 
BHI 
ADD 
BR 



gCLKCSR 



/TIME 
MEXT 

...IME 

BASE,TIMCTR 

1 



NING 

M£,TMPTIM 
ibDTIIUTMPTIM 

900.,fMPf IM 

00.,HLDTIM 



; DISABLE INTERUPTS 

;KEEP TRACK OF TICS FOR MSG 

;BR IF NOT 1 SECOND ELAPESED 

;C0UNT A SECOND IN TOTAL TIME 

; EXTENDED BITS FOR THE TIME WORD 

;COUNT A SECOND FOR MSG TIME 

;C0UNT TICS AGAIN FOR NEXT SECOND 

5 ARE m BETWEEN PASSES ? 

; NO, CONTINUE 

; GET THE PRESENT TIME 

*, GET ELAPSED TIME SINCE LAST EOP 

5 HAS 15. MINUTE LIMIT BEEN PASSED ? 

I NO, CONTINUE 

; YES, CHECK AGAIN AFTER 15. MINUTES 

; CHECK FOR ANY "HUNG" MODULES 
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pi 



OBS: II 

mm- mm 

000600' 000002 



000346 
000336 

000100 000324 




000636' 

000636* 000004 000000" 000644" 



0006 
0006 



mm- BflL 

000660* 005067 

mm- mm 

000700* 104413 



000252 
177162 
000244 

mm mm 

000000* 



i|* 000654 



in mw- mm 111122 

— IVol" 



®w- , 

Mil- ma 
mw- mm 

000734' 026727 

000742* 002442 



mm 



06 000172 
76 



III 



2$: 
3$: 



000602* 

000602* 000004 000000* 000610 s 



888118* oiilll 000100 000306 4$: 



5$S 



7$: 



RESTRT 



TST 
BEQ 
DEC 
BEQ 
MOV 
RTI 



C^KCTR 

#llT6,§CLKCSR 



; ARE ME BETWEEN PASSES? 
;BR IF YES 

jELSE COUNT ANOTHER TIC 
;IF COUNTED 60, GO ADD A 
;START CLOCK OFF AGAIN 



KIi$7BEGiiJii~ 



; QUEUE UP TO CONTINUE AT 4$ AND RTI 



BIT6 4 gCLKCSR 



MOV 

MOV 
MOV 

MOV (SP)+,R5 
EXITS, BEGIN 



jfe£sTX£R5 
PC,CKHUNG 



; TURN THE CLOCK BACK ON 
;SAVE R5 

;SET UP R5 STACK 

; BACK TO MONITOR. CHECK FOR HUNG MODULES 
JRESTORE R5 

;EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 



0IRQ$,BEGIN,6$ 



| QUEUE UP TO CONTINUE AT 6$ AND RTI 



BASE,R0 

RO 

]jCOUNT,R0 

RUNING 
MDV TIME,HLDTIME 
MOV #BIT6,gCLKCSR 
EIDIT$, BEGIN 



MOV 
DEC 
CMP 
BNE 
CLR 
MOV 



BR 



TST 
BME 
J MP 
CMP 
BLO 
CLR 
CMP 
BLT 



CLKGO 



PASCNT 

REST 
START 

MTIME, INTER 

M IME 

SR1,#2 
IS 



J GET BASE INTO RO 
;SET UP RO 

>IS IT TIME FOR END OF PASS?? 
;BRANCH IF NOT 
;CLEAR BETWEEN PASS FLAG 
;SAVE THE TIME OF EOP 
;KEEP CLOCK GOING 
;SIGNAL END OF ITERATION. 
;M0NIT0R SHALL TEST END OF PASS 
; NO, KEEP ON TICKIN' 



; THIS IS FOR CSS BUS SWITCHES 

; CONTINUE 

; BEGIN AT START 

;IS IT TIME FOR A MSG? 

;N0, BRANCH 

;YES, RESET MSG TIME COUNT 
/ARE ANY TIME MSG'S WANTED 
;BR IF NOT 



; SE? UP R5 STACK AND CONVERT TIME AND TIMEXT TO HOURS, MINUTES AND SECONDS. 
I CALLING SEQUENCE: CALL HMS III <TIHE,TIMEXT> OUT <R0> 



MOV 
MOV 
MOV 

SUB 



;save RO 

?SAVE R5 

;SET UP R5 STACK 

;SAVE SPACE ON STACK FOR OUTPUT 
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888?tS 
000766 

Oi 




mm 000224 




MOV 
MOV 



JSR 
MOV 

MOV 

m 

MQVB 
MQVB 
MQVB 
MOV 

MOV 

MSGN$/B 
MOV 

J MP 



Tlfil5l^-(R5) 
TIME/-(R5) 




QMT3+1 

*spw;rs 

<SP)+ £ R0 
GIN £ EXPRI 

IlsRUNING 
CLKGO 



; ARGUMENT FOR HMS CALL 
;SAVE R5 STACK POINTER ON R6 STACK 
;PLACE EXTENDED ELAPSED TIME 
; ARGUMENT ON R5 STACK 
;PLACE ELAPSED TIME ARGUMENT 
;0N R5 STACK 

CALL HOURS, MINUTES, SECOND CONVERSION 
. RESTORE RS STACK POINTER 

;get output argument of hms 
;rqutine into ro 

JLOAD 

INVERTED 
.JME 
. _NTO 
MESSAGE 



^RESTORE R5 
/RESTORE RO 

;ASCII MESSAGE CALL WITH COMMON HEADER 
5 START COUNTING SEC.S FOR PASSES AGAIN 
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o8ip^ gH?8? mm'- 
mlw-mm mm 
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351 
352 

11? 

355 

IP 



llio* 00 Jl 

8 mm- row 

48 001116" 000000 

ffi&Sffi 

m 



001126' 00 

ooiffi* 



1$: 



expri: 

MSGTIM: 
INTER: 

BASE: 

clkcsr: 

clkcth: 

roning: 

mtime: 

timctr: 

tmptim: 

hldtim: 



001206* 000000* 

"I 



i mm m 

375 

i 



375 001574* 



MOV 
MOV 

m 

CLR 
CMP 
BNE 
RTS 



359 001142* 020045 051040 047125 RUNTI: 

m mm- mm mm 02oios 

362 00l|62* 020040 0|004g 072 

II iHgimi hih mm 

pr 
m 



RUNTI 
RUNT2 
RUNT3 



KW11L: 
TIME: 
TIMEXT! 
MODTIM! 
MODEND: 



#HODfIM,R0 
fMODEND, Rl 
TIME 
TIMEXT 

Jo,li 

P? 



■ ASCII 
.ASCII 

-ASCIZ 



• EVEN 
BEGIN 
OPEN 
OPEN 

• BLKW 



;get begining of table 
;get END 

; ZERO TOTAL RUNTIME 

; ZERO EXTENDED TIME BITS 

;CLEAR ENTRY 

;done? 

/BR IF NO 

;exit 



; RUNTIME MESSAGE POINTER 

;TELLS WHEN TO TYPE A MSG 

;H0M OFTEN BETWEEN MSG.S 

; HOLDS 50. FOR 50HZ, 60. FOR 60HZ 

; HOLDS ADDRESS OF CLOCK'S CSR 

; NUMBER OF INTERUPTS LEFT BETWEEN SECONDS 

;0 IF BETWEEN PASSES 

;C0UNTS SECONDS BETWEEN MSG.S 

;C0UNTS TICS FOR MSG SECONDS 

; TEMP LOCATION HOLDS TIME 

; TEMP LOCATION HOLDS TIME SINCE LAST EOP 



HOURS 
MINUTES 

SECONDS 



DO NOT MODIFY ANY LOCATIONS BELOW THIS POINT. 
THE MONITOR MUST KNOW EXACTLY WHERE EACH WORD 



OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 

.ASCII *% RUN TIME IS 



001644' 000000 
000001 



; SET ASIDE R5 STACK STORAGE 

R5STK: .WORD 
.END 



; holds starting address of module 

;elapsed time in seconds 

; holds extended bits for the time word 

?t able for monitor/ two words for each module 



;R5 STACK 
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